High glucose enhances thrombin responses via protease-activated receptor-4 in human vascular smooth muscle cells.
Diabetes is associated with vascular remodeling and increased thrombin generation. Thrombin promotes vascular smooth muscle cell (SMC) mitogenesis and migration via protease-activated receptors (PAR)-1, PAR-3, and PAR-4. We investigated the effect of high glucose on expression and function of vascular thrombin receptors. In human vascular SMCs, high glucose (25 versus 5.5 mmol/L) induced a rapid and sustained increase in PAR-4 mRNA, protein, and cell surface expression. PAR-1 and PAR-3 expression were not changed. High glucose pretreatment (48 hours) enhanced thrombin or PAR-4-activating peptide but not PAR-1-activating peptide evoked intracellular calcium mobilization, migration, and tumor necrosis factor α gene expression. This enhancement of thrombin-stimulated migration and gene expression by high glucose was abolished by endogenous PAR-4 knockdown. PAR-4 regulation was prevented by inhibition of protein kinase (PK)C-β and -δ isoforms or nuclear factor (NF)κB. Nuclear translocation of NFκB in high glucose-stimulated SMCs led to PKC-dependent NFκB binding to the PAR-4 promoter in a chromatin immunoprecipitation assay. Furthermore, in situ hybridization and immunohistochemistry confirmed high abundance of PAR-4 in human diabetic vessels as compared with nondiabetic vessels. High glucose enhances SMC responsiveness to thrombin through transcriptional upregulation of PAR-4, mediated via PKC-β, -δ, and NFκB. This may play an important role in the vascular complications of diabetes.